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1 Introduction
Changing Childbirth [3], a report of the Depart-
ment of Health,has prompted considerable debate
about the future of the maternity services. Since
maternity care provided by midwives seems to be
as safe as that provided by doctors and women pre-
fer it [19], midwifery-led-care has been introduced
at several centers [11].There are significant differ-
ences in the way that midwives and obstetricians
view these changes [20], e.g. 56% of obstetricians
but 81% of midwives prefer midwives being inde-
pendent practitioners with their own case loads;
72% of obstetricians and 86% of midwives wish
obstetricians to no longer see low-risk women with
normal pregnancies,91% of obstetricians and 92%
of midwives wish more continuity of care during
the antenatal period, which has a beneficial effect
on both medical outcomes and maternal satisfac-
tion [6].All these changes would lead to a more ex-
tensive involvement of midwives in maternal care.
In the face of this tendency towards midwifery-
led-care, it was our purpose to examine the extent
of the midwife’s influence in a University hospital
and to determine whether this influence was due
to length of experience. Although the study situa-
tion in Austria is quite different from Great Britain
(midwives have a lower educational level,and doc-
tors are always present at delivery), we expected
some correlation.
The role of the midwife can be examined with two
different perspectives, firstly as a group of Health
Care Providers (this point of view is discussed else-
where [2,16,18,22], secondly as individual persons
with respect to different practice styles and differ-
ent personal characteristics, which is the main sub-
ject of this study.
Interindividual differences of midwives have only
been reported for episiotomy rates [9, 24] and
counseling results [14]. One focus of our study was
to determine the effect of episiotomy rates on
neonatal outcome. Do newborns delivered by
midwives with high episiotomy rates fare better
than newborns delivered by midwives with low
episiotomy rates? 
Interindividual differences of cesarean section
rates, forceps rates and neonatal outcome have
only been studied for obstetricians [1, 4, 7, 18] but
not for midwives.A primary aim of this study is to
fill this gap.
2 Methods
2.1 Data
5384 deliveries at the Department of Obstetrics
and Gynecology, University of Graz,Austria, from
1st July 1993 to 31st December 1994 were investi-
gated. The following data were collected continu-
ously over the whole observation period with a
computer assisted database: mode of delivery, pH
of umbilical artery, Apgar score, birth weight, ges-
tational age, maternal age, identity and age of the
midwife, stillbirths and deliveries before arrival.
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ical arterial blood gas studies on newborn infants
were obtained routinely. Attending time was de-
fined as time between arrival at the delivery ward
and delivery. Spontaneous delivery was defined as
vaginal delivery with cephalic presentation without
forceps.All patients were attended by staff.
2.3 General exclusions
Six midwives who had attended less than one third
of the count of the midwife with most deliveries
(298) were excluded from all sections of the study
(n1=22, n2=31, n3=42, n4=50, n5=74, n6=89).Thus a
count of 5076 deliveries remained for the examina-
tions.
2.4 Statistical approach
Statistical analysis was performed with SPSS (Sta-
tistical Package for Social Scientists), p-values be-
low 0.05 were called significant,below 0.005 highly
significant, all p-values are two-tailed. Maternal
age, mean gestational age at delivery and mean
birth weights were compared with ANOVA and
did not significantly vary among midwives.
The influence of the individual midwives on the
mode of delivery (episiotomy rate, cesarean sec-
tion rate, forceps rate) was analyzed with the chi-
square-test. The influence of the individual mid-
wives on pH of umbilical arteries was calculated
with ANOVA, the effect on Apgar scores was cal-
culated with the Kruskal-Wallis-test.
To control for the effect of the midwife’s experi-
ence, we performed linear regression analysis, us-
ing the age of the midwife as the independent vari-
able. This is valid, since age and experience are
highly correlated [1] (r=0.90; p=0.0001). If the de-
pendent variable was of binary type (episiotomy
rates,cesarean section rates, forceps rates) we used
logistic regression analysis.
To study the effect of the individual practice style
we performed (logistic) regression analysis using
the individual episiotomy rates as the independent
variable.
The Students’ t-test was carried out to assess the
relationship between the continuous variable
pH and midwives-groups,Wilcoxon-rank-sum-test
(corrected for ties) was used for the relationship
between Apgar scores and midwives’ groups.
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2.2 Organizational structure
The Department of Obstetrics and Gynecology in
Graz is a consultant led care unit with staff mid-
wives. All together there were 31 midwives work-
ing in four groups, each one of them with an eight
day shift rhythm consisting of 12 hour shifts:
dayshift / nightshift / off / dayshift / nightshift / off /
off / off.
In each shift there were four midwives, one con-
sultant obstetrician and three obstetrics residents
in different levels of training.The first-year obstet-
rics resident (= Senior House Officer) was contin-
uously present at the delivery ward, the other ob-
stetricians just on request.There were seven labor
rooms, one midwife was responsible for organiza-
tional matters (e.g. phoning, bleeping, writing the
delivery log book) and had to attend one labor
room, each other midwife had to attend two labor
rooms. The distribution of laboring women to the
midwives accorded strictly to the order of appear-
ance (therefore quasi randomized) in the delivery
ward. Shifts of obstetricians were 24 hour shifts
and the shift roster was completely independent of
the midwives’ shift roster. The obstetrics resident
in charge of labor and delivery was present on rou-
tine rounds or at least at the end of the second
stage of labor and performed an episiotomy either
as a prophylactic episiotomy (rigid perineum or
impending perineal tear) on the midwife’s request
or to shorten labor (e.g. impending fetal asphyxia)
according to his/her own judgment. This resident
was responsible for the management of the par-
turient women and for the documentation of the
delivery characteristics. In case of any problem
he/she had to call for a more experienced resident
or for the on-call consultant obstetrician, who was
the only person authorized to decide to proceed
with an instrumental delivery (cesarean section or
forceps: the only vaginal operative technique per-
formed). The most experienced obstetrician pres-
ent was responsible for the diagnosis.
Additionally, the resident was responsible for the
newborn including performing the Apgar score. In
the case of any existing or impending problem
he/she had to call for the pediatrician. If present
the pediatrician performed the Apgar score.
Continuous electronic fetal monitoring was used in
laboring women whenever possible (99%).Umbil-
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3 Results
3.1 Episiotomy rates
Included were all spontaneous deliveries except
deliveries before arrival. The individual episioto-
my rates of the different midwives (figure 1)
ranged between a minimum of 31.6% and a maxi-
mum of 76.9% (p<0.001; n=4202; overall mean =
55.4%).
There was no evidence (p=0.16) for a linear rela-
tionship between age and episiotomy rates. We
then performed regression analysis for outcome
factors on episiotomy rates. The One-minute AP-
GAR score (p=0.97) and the Five-minutes AP-
GAR score (p=0,73) did not depend on episioto-
my rates, but pH of umbilical arteries was
positively correlated: intercept: 7.202 (p<0.001);
episiotomy rate: 0.067 (p<0.001), which means, for
example, that for an assumed episiotomy rate of
40% the expected ph would be 7.228, for an as-
sumed episiotomy rate of 60% 7.242.
3.2 Instrumental deliveries
Included were all deliveries with an attending time
of at least 45 minutes, stillbirths were excluded
thus leaving a count of 4407 deliveries. The indi-
vidual cesarean section rates of the different mid-
wives (figure 2) ranged from a minimum of 6.3%
to a maximum of 17.8% (p=0.09, overall mean =
10.8%); the individual forceps rates (figure 3) be-
tween a minimum of 1.7% and a maximum of
11.1% (p=0.002, overall mean = 5.4%). Age of
midwives was not correlated with cesarean section
frequencies (p=0.55) nor with forceps frequencies
(p=0.59).
3.3 Perinatal outcome
Included were all deliveries with an attending time
of at least 45 minutes and a birthweight of at least
1000 g except stillbirths, thus totaling 4318 deliv-
eries.
pH of umbilical arteries. Figure 4 shows the blood
gas samples taken by the different midwives, the
individual means for pH of umbilical arteries rang-
ing between a minimum of 7.21 and a maximum of
7.28 (p<0.001), overall mean: 7.236.Age was posi-
tively correlated with pH: intercept: 7.218
(p<0.001);age:0.00049 (p<0.001).
Apgar scores. One-minute Apgar score:The over-
all mean was 8.67; the individual means ranged
Figure 1. Episiotomy rates according to the different midwives.
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from a minimum of 8.53 to a maximum of 8.86
(p=0.15).The one-minute Apgar score was signifi-
cantly correlated with the age of the midwives (in-
tercept:8.5821;p<0.001;age:0.00456;p=0.009).
Five-minutes Apgar score. The overall mean was
9.88; the individual means ranged between a
minimum of 9.67 and a maximum of 9.95
(p=0.29). The five-minutes Apgar score was not
Figure 2. Cesarean section according to the different midwives.
Figure 3. Forceps rates according to the different midwives.
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significantly correlated with the age of the mid-
wives (p=0.07).
4 Discussion
4.1 Episiotomy
Episiotomy rates varied markedly among mid-
wives, which was comparable with earlier findings
[9, 24]. Our data do not permit us to distinguish
whether episiotomy is overused by some or under-
used by others, but provision of health care should
be primarily determined by need and not by the
personal characteristics of the health care
provider. Thus consensus should be found which
might be an ideal episiotomy rate, i.e. at least each
individual hospital should have a clear policy to re-
duce differences that are due just to personal char-
acteristics. For example, Henriksen at al. [9] sug-
gested an ideal episiotomy rate of about 20%.
The associated question is, does a clear policy
change anything? When Sleep et al. [21] allocated
women to one of two perineal management poli-
cies, in one the aim was to restrict episiotomy to fe-
tal indications; in the other the operation was to be
used more liberally to prevent perineal tears. The
resultant episiotomy rates were 10% and 51% re-
spectively. The overall episiotomy rate in sponta-
neous vaginal deliveries was 61% before the trial
and decreased to 31% during the trial. Interesting-
ly it again decreased to 20% after the trial, when
no target rate was set anymore. This means, that
even focusing on a subject alone influences routine
management – even more so if a certain task is giv-
en. Defining such a task is effective, which was
shown in the last two decades, when the cesarean
section rate had dramatically increased and, after
consensus shown at conferences and in many arti-
cles, decreased again (e.g. cesarean section rates of
the University Hospital of Graz: 7.1% in 1980,
13.4% in 1985;9.4% in 1995).
Postulating an effect due to amount of experi-
ence, there should be a linear relationship be-
tween episiotomy frequencies and age of the
midwives. This idea was refuted by our results,
which indicate that the major determinant of the
use of episiotomy was the individual practice
style of each midwife.
Comparing midwives with different episiotomy
rates, we found a dependence for ph of umbilical
arteries being statistically significant but quantita-
tively small. Taking into account the fact that Ap-
gar scores did not vary significantly, we believe the
extent of this difference to be negligible.Therefore
the midwives with low episiotomy rates do not
place infants at greater risk by the avoidance of
many episiotomies in their patient population.
Figure 4. Umbilical arteries
blood gas samples according
to the different midwives.
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duces catecholamine levels and facilitates uterine
contractile activity and uterine blood flow and
shortens the duration of labor. Bearing in mind
that it is common practice to use forceps after two
hours of the second stage of labor,this might be the
crucial point to increase or decrease forceps deliv-
ery rates.
McCrea et al. [13] studied the relationship of the
midwives with their clients by using a qualitative
approach and were able to identify four main is-
sues as influential in the development of therapeu-
tic relationships: the nature and value of the mid-
wives’ role; recognition of authority/autonomy in
practicing this role; emotional involvement with
clients;and maintaining personal integrity.
A quantitative assessment including both the mid-
wives’ and the clients’ characteristics is needed to
show the extent to which the midwife/client rela-
tionship influences the use of obstetric procedures
and neonatal outcome, i.e. does a ‘poor’ relation-
ship cause harm?
(b) The midwife herself, her educational standard
and her professional skills might be influential.
The linear relationship between midwife age and
pH is significant, but the extent is low, e.g. for age
= 20 the estimated ph is 7.228, and for age = 60
the estimated pH is 7.247, but this might indicate
that older – and therefore more experienced mid-
wives – have better strategies in birth manage-
ment. On the other hand the interindividual varia-
tion shows a larger extent (7.21 vs. 7.28). DeMott
[4] argues, that individual rates among obstetri-
cians vary with anticipated risk of litigation . How-
ever, we believe this to be unimportant for the
midwives of our study, since litigation is still a rare
occurrence (less than one case per year) at the
University Hospital of Graz.
(c) The relationships between midwives and obste-
tricians have traditionally been antagonistic [5],
and characterized by inter-professional rivalries
[15] but no attention has been given to the effect
on obstetric interventions and neonatal outcome.
The midwife is likely to be the first person to detect
abnormalities in labor and it is up to her to decide
when to call for the obstetrician.The obstetrician is
responsible for the parturient women and formal-
ly takes the decision for any kind of medical treat-
ment (like oxytocin, epidurals) but he/she is to
some extent influenced by the midwife. Another
Konstantiniuk et al,The midwife factor in obstetric procedures and neonatal outcome 247
J.Perinat.Med.30 (2002)
4.2 Cesarean section 
Cesarean section rates did not vary significantly
among midwives and were not correlated with the
midwife’s age, which reflects the fact that the deci-
sion for cesarean section is taken by a consultant
obstetrician and therefore can be assumed to be
independent of midwives.
4.3 Forceps and neonatal outcome
A correlation with the midwives’ age was found
for blood gas samples and one-minute Apgar
score, but not for forceps rates and five minutes
Apgar score. Forceps rates as well as blood gas
samples but not Apgar scores varied significantly
among midwives, which was quite surprising since
the decision for any kind of treatment is taken by
the obstetrician i.e. the decision for a forceps deliv-
ery by the consultant obstetrician.
How could the midwife influence forceps rates and
neonatal outcomes? There are three possible
routes of influence for the midwives: the relation-
ship between the midwife and the parturient
woman, the midwife herself; and the relationship
between the midwife and the obstetrician.
(a) Relationship between the midwife and the par-
turient woman Pain management. Wakefield [25]
reported, that nurses tended to categorize patients
according to symptoms or overt pain behavior.
This essentially resulted in patients not being be-
lieved when they signaled that pain was becoming
a distressing symptom. Pain perception is influ-
enced either in a positive or negative direction by
the individual’s cognitive and psychological
processes.We believe these findings to be transfer-
able from nurses to midwives, but the main routes
regarding pain and pain management in the rela-
tionship-triangle of patient-midwife-obstetrician
are not clear and have not been investigated.
Emotional support decreases forceps frequencies
[10, 23] and involves trust, which has been shown
to be an essential component of nursing practice
[17] and hence we believe for midwifery practice
too.
Anxiety increases levels of catecholamines [12],
which decrease uterine contractility [26]. If the re-
lationship becomes therapeutic the midwife is able
to lessen maternal anxiety,which consecutively re-
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study is needed to investigate the midwife-obste-
trician-relationship and the extent to which it in-
fluences intervention rates and neonatal outcome.
Although a retrospective study, the present study
model had the advantage that patients and mid-
wives were not aware that they were participating
in a study at the time of delivery.This is important,
since a population being studied changes its be-
havior,as happened at the West Berkshire perineal
management trial [21] and is known as the
Hawthorne effect [8] – and therefore results may
be biased.
In general whenever planning or analyzing a study,
more attention should be given to the individual
personal influence as an underestimated factor in
medical procedures.
Abstract
Keywords:Apgar score,Austria,blood gas analysis,cesarean section,episiotomy,forceps, individuality,midwifery,um-
bilical arteries.
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